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Abstract 
Morphological nd taxonomical investigations onspecies of the genus Candona s.str. BAIRD, 
1845 from the Balkan Peninsula were performed. According to the number of bristles at the 
second joint of their mandibular palpi they are divided into the candida-group with five 
bristles and the neglecta-group with only four (KLm 1938; MEISCH 1996). A splitting of the 
neglecta-group into three species complexes, depending on the shape of the middle process 
(M-process) of the hemipenis proposed. Different species of Candona re examined and an 
especially detailed escription of Candona bimucronata KLIE 1937 is provided in order to 
prevent future false classifications. A description of Candona paloskii n.sp., Candona dalma- 
tina n.sp. and the so far unknown female of C. natronophila PETKOVSK~, 1969 is given. 
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Introduction 
The Balkan peninsula has a very heterogeneous physio- 
geographical landscape and a mediterranean climate. 
This in combination with its long geological record (e.g. 
Lake Ohrid) has resulted in high biological diversity. Es- 
pecially in freshwater ostracods, many species can be 
found which show a close relationship to other middle 
European species, but also appear to be in the process of 
species radiation. Therefore the study of such species 
provides ome answers to important taxonomical nd 
systematical questions. This paper deals with some 
species of fresh-water ostracods of the genus Candona 
sampled in the former Republic of Yugoslavia. 
General taxonomic remarks 
With the growing knowledge about he European limnic 
ostracods a transformation f the overloaded genus Can- 
dona BAIRD, 1845, has become anecessity. Some au- 
thors have recently started to use several neglected gen- 
era, as for example Pseudocandona KAUFMANN, 1900, 
Cryptocandona KAUFMANN, 1900 and Fabaeformiscan- 
dona KRST~C, 1972 (Eucandona uct.) and Trapezican- 
dona SCHORNIKOV 1969 (= Mixtacandona SYWULA, 
1970) (KARANOVlC & PESCE 2000; MHSCH 2000). Addi- 
tionally, two new genera have been established: 
Phreatocandona DANIELOPOL, 1973 for a strange subter- 
ranean species from Romania, and Schellencandona 
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MEISCH, 1996 for some Central European species 
around C. schellenbergi KLIE, 1934. 
The genus Fabaeformiscandona consists of three 
species groups, each with a particular number of bristles 
in the bunch of bristles at the second joint of the 
mandibular palpus: Fabaeformiscandonafabaeformis 
(FISCHER, 1851) has three bristles, Fabaeformiscandona 
acuminata (FISCHER, 1851) four and Fabaeformiscan- 
dona balatonica (DADAY, 1894) five. On the basis of the 
investigations made so far it may be claimed that all 
species of the three species groups have the peculiarly 
shaped M-process of the hemipenis. The species groups 
of Fabaeformiscandona also display other morphologi- 
cal characteristics to enable correct classification. 
Looking back on the genus Fabaeformiscandona, 
MEISCH (1996) points out that there are several more 
Candona which should be included in this genus. How- 
ever, there is a problem in the insufficient descriptions 
of the animals, especially if male animals are still un- 
known. In order to fill this gap, additional investiga- 
tions, based on the abundant existing material, are nec- 
essary. 
According to the latest developments of research, the 
genus Candona s. str. contains only the species of the 
former species group candida (KLIE 1938). Although the 
common division of the genus in candidoida (with five 
bristles in the bunch of bristles of the mandibular palpus) 
and neglectoida (with four bristles) is very useful, it has 
not turned out to be generally valid: the different forms 
of C. paionica PETKOVSKI, 1958 have five bristles in the 
bunch of bristles of the mandibular palpus like the candi- 
doids, whereas the M-process of the hemipenis i shaped 
as with the real neglectoids. We classify C. paionica as a 
neglectoid, because the morphology of the sexual organs 
is more relevant for the taxonomic position. 
Like the species of the genus Fabaeformiscandona, 
the Candona candida-group is also characterised by a 
particular shape of the hemipenis. This shows the phylo- 
genetic separation of the species and its long duration. 
On the Balkan Peninsula, the candidoids are only repre- 
sented by C. candida (MIJLLER, 1776). 
Depending on the shape of the hemipenis we differen- 
tiate the neglectoid-species from the Balkan Peninsula in 
three groups: one around C. neglecta G. O. SARS, 1887, 
another around C. bimucronata KLIE 1937, and a third 
one:  
1) The first species complex around C. neglecta G. O. 
SARS, 1887, includes the largest number of species. In 
Lake Ohrid alone it is represented by over a dozen en- 
demic species. These species occur in some species 
flocks. The shape of the hemipenis of the endemic neg- 
lectoids in Lake Ohrid is comparable to several species 
that are spread all over Europe, including C. neglecta 
itself. Therefore, one might expect hat all these species 
have similarly shaped bodies, too. However, the oppo- 
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site is the case: the endemic Candona in Lake Ohrid, for 
example, are characterised by an amazing diversity of 
differently shaped outlines of their shells. The related 
species which occur outside Lake Ohrid display similar 
differences. This is very useful for the classification of 
the species. 
2) The second species complex around C. bimucrona- 
ta KLIE, 1937, is formed by a much smaller number of 
species. To this complex belong C. bimucronata from 
the West Balkan region, some forms of C. paionica 
PETKOVSKI, 1958 from south-east Europe, C. fasciolata 
PETKOVSKI, 1961, which is widely spread in the Balkans, 
and C. marginatoides PETKOVSKI, 1960, and C. lychnitis 
PETKOVSKI, 1969, which are both restricted to the an- 
cient big lakes of south-west Macedonia. The species 
vary considerably in morphology. 
3) The third species complex is formed by only a few 
species of neglectoids with a different shape of the M- 
process of their hemipenis. The formation of a peculiarly 
shaped M-process of the hemipenis requires alonger pe- 
riod of development; thus all of these species have to be 
of considerable age. This is also reflected in their wider 
distribution. The following neglectoids are assigned mo- 
mentarily to this species complex: 
- C. angulata G. W. Mt~LLER, 1900, which is well- 
known from the European littoral waters; 
- C. altoides PETKOVSKI, 1961, which has frequently 
been found in Macedonia, but also in East Germany; 
- C. lindneri PETKOVSKI, 1969, which prefers in Cen- 
tral Europe lower altitudes than on the Balkan; 
- C. natronophila PETKOVSKI, 1969, which lives in 
small soda-containing water-bodies ofWoiwodina nd 
Macedonia; 
- C. ohrida HOLMES, 1937, which occurs endemically 
in Lake Ohrid and has been redescribed as C. cristatella 
by KLIE (1937) and as C. sublitoralis by MIKULIC (1961). 
Taxonomical descriptions and observations 
All investigated material is kept in the Hydrobiological 
Collection of the Prirodnaucen Muzej na Makedonija, 
Skopje (PMMS), Macedonia. 
1. Candona paloskfi n. sp. (Figs. 1-22) 
Material examined: 3 female and 2 male animals from July 
9th, 1984, leg. T. PETKOVSKI. 
Holotype: 1 female PMMS Ostr. 106/1. 
Paratypes: 1 female, 1 male PMMS OSTR: 107/1. 
Type locality: Near a fisherman's hut south of the village 
Pestani, on the NE bank of Lake Ohrid. A limnocrene stream 
about 20 metres away from the lake water (41°09 ' N; 
20°51' E). 
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Etymology: Dedicated toKRSTE PALOSKI, the fisherman of
the Hydrobiological Institute in Ohrid, as a sign of our grati- 
tude to him for his help with the collection of the ostracodes 
from Lake Ohrid. 
• Shor t  d iagnos is  
A medium-sized subtriangular species of Candona. In 
dorsal view, the carapace is very long and pointed at 
both ends. The left valve overlaps the right. In lateral 
view, the female's dorsal edge is arched in the middle 
and declining towards the broadly rounded ends. The 
male's dorsal edge is clearly angulate behind the middle. 
It is gently inclined towards the front end and more 
strongly declining towards the rear end. The bottom 
edge of the valves of animals of both sexes is noticeably 
indented. The inner edge is distant from both ends and 
the fused zone is only moderately broad. The mandibu- 
lar palpus has four bristles in the bunch of the second 
joint and a thinly feathered gamma-bristle at the third 
joint. The genital lobe of the female animal is rounded at 
the rear end. The hemipenis and its M-process are 
shaped as within the true neglectoids. 
• Descr ip t ion  
- Female: In dorsal view, the carapace is very long and 
pointed at both ends. The left valve considerably over- 
laps the right one at both ends. The lateral edges are reg- 
ularly arched and have their maximum width (about 
35% of the length) approximately in the middle. 
The left valve has a length of 1.16 mm and its maxi- 
mal height of 0.55 mm (about 47% of the length) ap- 
proximately inthe middle. The dorsal edge is arched and 
almost imperceptibly transitioning to both broadly 
rounded ends. The edge of the inner lamella is consider- 
ably distant from both ends. The muscle scars are situat- 
ed well in front of the middle. The fused zone is moder- 
ately broad and has its maximal width posteroventrally. 
The free margin of the valve is completely bordered with 
a hyaline lamella. 
The right valve is about 1.12 mm long and has its 
maximal height of 0.51 mm in the middle (45% of the 
length). The dorsal edge is more gently arched than with 
the left valve. The hyaline lamella is clearly extended in
the anteroventral area of the valve. 
Extremities: The antennule has long swimming brist- 
les, which exceed its tip by the length of all seven joints. 
The ratio of length of the last five joints of the flagellum 
is approximately 9:14:14:15:15 measured at the front 
edge. The ratio of length to width of the first joint of the 
flagellum is 9:10, that of the third joint 14:7 and that of 
the fifth joint 15:3 (see Fig. 6). 
The antenna has a ratio of length to width of 50:23 at 
its second joint, whose sensory body comes up to 16 
units of measurement. The penultimate joint has a ratio 
L:W of 35:14, its distal claws 60:56:36. G3 is very slim. 
The ratio L:W of the last joint is 10:6.5, its distal claws 
are like 46:37, a m is very slim. The sensory bristle 
comes up to 17 units of measurement. The mandibular 
palpus is extraordinarily stretched, its bunch of bristles 
at the second joint contains four bristles. The alpha and 
beta sensory bristles are very delicate, whereas the 
gamma bristle is well developed and only its feather 
cover is fine and thin and thus hard to perceive. 
The second thoracopod (walking leg) has a distal 
claw which is longer than the three last joints together 
(ratio 85:75). The distal half of the claw has sickle- 
shaped spines until just below the tip. 
The third thoracopod (cleaning leg) has two bristles at 
the basal joint, a divided penultimate joint and three long 
bristles at the last joint. 
The genital lobe is only slightly protruding and 
rounded at the rear end. The furcal rami are parallel and 
bent towards the front. The anterior claw is longer than 
half the length of the anterior edge of the ramus. The dis- 
tal claw and distal bristle have the same length; only the 
terminal bristle is relatively short (as in Fig. 11). 
- Male: The left valve is 1.19 mm long and has its 
maximal height of 0.60 mm (almost 50% of its length) 
behind the middle. The dorsal edge is almost straight, 
distinctly inclined towards the front and gradually merg- 
ing into the broadly rounded front edge after a slight in- 
dentation. Towards the rear end it is convex and sharply 
declining, merging into the broadly rounded rear edge 
without a transition. The ventral edge is shallow, but 
strongly indented. The fused zone is only moderately 
broad and the hyaline lamella is slim. 
The right valve is 1.14 mm long and has a maximal 
height of 0.57 mm. The dorsal edge is distinctly angulat- 
ed and almost straight (but still sufficiently arched) to- 
wards the front edge, into which it merges after a clear 
indentation. Towards the rear edge it is slightly convex 
and declining, and gradually reaches the more narrowly 
rounded rear edge. The fused zone more frequently has 
pore canals than that of the left valve, whereas the hya- 
line lamella is identical. 
The big distal claws of the penultimate and last joint 
of the antenna re relatively long compared to those of 
the female, whereas the small claws of these joints are 
equally slim. None of the z-bristles is claw-like rein- 
forced, neither medially nor laterally. This characteristic 
has also been reported of the species' next relative, C. 
trianguIata KLIE, 1939. Both prehensil hooks are slight- 
ly swollen and have long sensory bristles at the basal 
joint and short erminal tips at the finger. The furcal rami 
are bent. 
As with most neglectoids, the hemipenis has an almost 
triangular (instead of quadrangular) outer process. The 
M-process has a neglecta-like shape, as with the other 
true neglectoids from Lake Ohrid and other egions. 
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• Taxonomica l  pos i t ion  
As already mentioned, Candona paloskii turns out to be 
closely related to two other Candona from the shallow 
littoral zone of Lake Ohrid, namely C. triangulata K2m, 
1939 and C. Iitoralis MIKULIC, 1961. KL~E (1939) has 
counted C. triangulata mong the species group com- 
pressa, which now has been redistributed in the context 
of the reactivated genus Pseudocandona (MEISCI4, 
1966). KLm was lead to this classification because of the 
supposedly unfeathered gamma-bristle of the mandibu- 
lar palpus and the triangular shape of the valves. Howev- 
er, C. paloskii actually is a true neglectoid with an, al- 
though only thinly, feathered gamma-bristle and a typi- 
cal middle process of the hemipenis. 
C. paIoskii and the two comparative species just men- 
tioned form a clearly isolated evolutionary branch of the 
numerous true neglectoids from Lake Ohrid, which de- 
veloped several such branches. These three species are 
characterised by their oblong-triangular, shiny valves, the 
long mandibular palpus with its thinly feathered gamma- 
bristle, the triangular outer process of the hemipenis and 
the unchanged z-bristles of the male's antenna. 
However, these species can be easily distinguished 
from each other by the shape of the valves and the size of 
the body. C. triangulata (Figs. 23-24) has a strongly an- 
gulated orsal edge, a sharply pointed rear edge and 
higher valves. The females reach a length of 1.14 mm 
and a maximal height of 0.57 mm; the males are 1.22 
mm long and maximally 0.66 mm high. C. trianguIata 
prefers the sublacustrine springs of the lake's littoral. 
C. litoralis (Figs. 25-26) is triangular in a more com- 
pressed way and significantly smaller: its body length is 
0.97 mm with the female and 1.07 mm with the males. 
The maximal heights are 0.48 mm with the former and 
0.55 mm with the latter. 
2. Candona dalmatina n. sp. (Figs. 27-40) 
Material examined: Several sexually mature and subadult fe- 
males and the same number of males from April 8th, 1974, leg. 
T. PETKOVSKI. Associated fauna: a female animal of a bigger 
species of Candona nd several individuals of both sexes of 
Heterocypris reptans. 
Holotype: lfemale PMMS Ostr. 108/1. 
Paratypes: everal females and males PMMS 109/1. 
Type locality: The coastal area of the Adriatic Sea, south of 
the small town Nin near Zadar in Dalmatia. A small imnocre- 
ne stream near the former salt-works (44035 , N; 15°09%). 
Etymology:  The new species i  named after its place of col- 
lecting, Dalmatia. 
• Shor t  d iagnos is  
One of the smaller species of Candona, closely related to 
the typical form of C. neglecta G. O. SARS, 1887. The 
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valves are elongated, especially in the females, and the low 
rear edge is distinctly extended inthe posteroventral area. 
The fused zone of the valves is extremely broad, especially 
posteroventrally. The genital lobe of sexually mature fe- 
males is protruding and sharply extended into a pointed 
end. The hemipenis like with the true neglectoids. 
• Descr ip t ion  
- Female animal: In dorsal view, the carapace is long, 
sharply pointed at the front and more bluntly pointed at 
the rear end. The lateral edges are only slightly arched. 
The maximal width is situated behind the middle and 
amounts to approximately 45% of the length. Far behind 
the middle the left valve displays the hardly visible ver- 
tex of the dorsal edge. The anterior is slightly arched and 
only little inclined. It merges into the broadly rounded 
front edge after a shallow indentation. The posterior is 
more distinctly arched and steeply declining, merging 
into the narrowly rounded rear edge without atransition. 
The bottom edge is relatively shallow, but broadly in- 
dented. The edge of the inner lamella is far away from 
the front edge, but closer to the rear edge. The fused 
zone is extremely broad, especially in the posteroventral 
area of the valve. The valve's length is 0.97-1.05 mm. 
Its maximal height 0.50-0.54 mm. 
The right valve's outline resembles that of the left, but 
the indentation i front of the eye is deeper. The fused 
zone is also even broader than with the left valve. The 
valve's length is 0.95-1.01 mm and its maximal height 
is 0.50-0.53 mm. 
Extremities: The antennule has long swimming bris- 
tles, which exceed its tip by more than the length of the 
flagellum (ratio 85:70). The ratio of length of the last 
five joints of the flagellum is approximately 
12:13:15:15:15. The claw-like bristle of the distal joint 
of the antenna comes up to 38, the aesthetasc up to 24 
measuring units. The ratio of length to width of the 
penultimate joint of the antenna is 30:14. Its distal claws 
have a ratio of 58:48:40. The ratio L:W of the distal joint 
of this antenna is 11:6, its distal claws have a ratio of 
40:33. Like with the other neglectoids, the mandibular 
palpus has four bristles in the bunch of bristles of the 
second joint and a feathered gamma-bristle at the penul- 
timate joint. The walking leg and the cleaning leg are as 
shown in Figs. 30 and 31. 
The genital lobe of the female animal ready for ovipo- 
sition is strongly protruding and sharply extended into a 
pointed rear end. With the younger females, the pointed 
end is not developed yet but will appear with growing 
maturity. The furcal rami are proximally noticeably ex- 
tended in the shape of a club. The front edge of the furcal 
ramus is approximately 8.4 times as long as the width of 
the ramus at the point of attachment of the posterior 
bristle (ratio 84:10). The furcal claws and bristles have a 
ratio of length of 15:50:40:36. 
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- Male animal: Seen from above, the carapace is long, 
bluntly pointed at the front end and broadly rounded at 
the rear end. Its maximal width, situated roughly in the 
middle, amounts to almost 48% of its length. The lateral 
edges are almost parallel in the middle. 
The left valve in lateral view is very swollen, especial- 
ly in the rear part. The dorsal edge is almost straight to- 
wards the front and arched towards the rear. The front 
edge and the rear edge are broadly rounded; posteroven- 
trally an angulation of the valve's edge can be perceived. 
The bottom edge is clearly and broadly indented. The 
edge of the inner lamella is far away from the valve's 
edge at the front, but very close to the rear end. The fused 
zone is not as broad as with the female. The valve's length 
is 1.08-1.15 mm, its maximal height 0.64-0.66 mm. 
The right valve has a very broadly rounded rear edge. 
Posteroventrally there is no angulation. The bottom edge 
is somewhat more deeply indented. The valve's length is 
1.06-1.12 mm, its maximal height 0.62-0.65 ram. 
The distal claws of the penultimate joint of the anten- 
na have a ratio of 58:48:42:28, those of the distal joint 
one of 44:24. The basal joint of the right prehensil hook 
is moderately swollen. It has a straight finger with a 
sharp sensory tip. The left prehensil hook has a bent fin- 
ger with a shorter sensory tip. The sensory bristles of 
both basal joints are well developed. The hemipenis has 
an almost quadrangular outer process. Its M-process is 
neglecta-shaped. 
• Taxonomica l  pos i t ion  
According to the characteristics of its mandibular palpus 
and its hemipenis, Candona dalmatina n. sp. belongs to 
the first species complex of the neglectoids, which is the 
one with the largest number of species. It joins the group 
of other species where the rear edge of the female's gen- 
ital lobe is extended into a pointed end. Members of this 
collective species group are: C. neglecta, C. hartmanni 
PETKOVSKh 1969 from the littoral of Lake Ohrid, 
C. dedelica PETKOVSKI, 1969 from the swampy areas of 
a pond on the south east bank of this lake1), and C. mon- 
tenigrina PETKOVSKI, 1961 from Lake Skadar (Scutari) 
in Montenegro. 
The here occurring form of C. neglecta with the geni- 
tal lobe extended into a pointed end is clearly bigger 
than C. dalmatina nd has no extended posteroventral 
area at the left valve. C. montenigrina has a noticeably 
broadly rounded rear edge at the left valve. C. hartmanni 
and C. dedelica ppear to be triangular because of their 
higher vertices of the valves' dorsal margins. 
Another form of Candona of similar size and shape of 
the valves as with C. dalmatina occurs in the mountain 
springs and rivulets of Macedonia nd probably also 
other egions of the Balkans. This still undescribed Can- 
dona has a rounded genital lobe with the female animal 
and a distinctly more swollen right prehensil hook with 
the male animal. Animals of single populations of this 
transmontane form of Candona have turned out to be 
quite varied with regard to the length of their valves and 
~) In the original description of C. dedelica PETKOVSKI, 1969 it was 
erroneously indicated that the locus typicus of this species was a lim- 
nocrene stream near the village Dedeli near Lake Dojran in SE Mace- 
donia. The true original place of collecting, however, was the spring 
swamp next to the Hydrobiological Institute at Lake Ohrid. Later, 
C. dedelica has been recollected in the spring pond of the Drim 
springs on the SE bank of the lake. 
Figs.1-11. Candona paloskii n. sp., female. 
1. Carapace, dorsal view (10 x 45); 2. Left valve, seen from the inside (6.3 × 10); 3. Left valve, rear edge from the inside (6 x 45); 4. Right valve, 
seen from the inside (6.3 x 10); 5. Right valve, front edge from the inside (6 x 45); 6.Antennule (A1) (10 × 45); 7. Antenna (A2)(10 x 45); 8. 
Mandibular palpus, sensory bristles (12.5 x 45); 9. Second thoracopod (walking leg)(25 × 10); 10. Third thoracopod (cleaning leg) (6.3 × 45); 
11. Genital lobe and furca (10 x 45). 
Figs. 12-22. Candonapa/oskiin. sp., male. 
12. Left valve, seen from the inside (6.3 x 10); 13. Right valve from the inside (6.3 x 10); 14. Impressions of the muscle scars (6.3 x 45); 
15. Last joints of the left antenna, distal claws, medially (10 x 45); 16. Last joints of the antenna, distal claws, laterally (10 × 45); 17. Last joints 
of the right antenna, distal claws, medially (10 x 45); 18-19. Left and right prehensil hooks (6 x 45); 20. Furcal ramus (6 x 45); 21. Hemipenis 
(6 × 45); 22. Middle process of the hemipenis (6.3 x 45). 
Figs. 23-24. Candona triangulata KUE, 1939. 
23. Left valve of the female, from the inside (6.3 × 10); 24. Left valve of the male, from the inside (6.3 x 10). 
Figs. 25-26. Candona litoralis MIKULIC, 1961. 
25. Left valve from the inside, female (6.3 x 10); 26. Left valve from the inside, male (6.3 x 10). 
Figs. 27-32. Candona dalrnatina n. sp., female. 
27. Carapace, dorsally (10 x 10); 28. Left valve from the outside (10 xlO); 29. Right valve from the outside (10 x 10); 30. Second thoracopod 
(walking leg) (25 x 10); 31. Third thoracopod (cleaning leg) (25 x 10); 32. Genital lobe and furca (6 x 45). 
Figs. 33-40. Candona dalrnatina n. sp., male. 
33. Carapace, dorsally (10 x 10); 34. Left valve from the outside (10 x 10); 35. Right valve from the outside (10 x 10); 36-37. Left and right 
prehensil hooks ( 6 x 45); 38. Furcal ramus (6 x 45); 39. Hemipenis (25 x 10); 40. Middle process of the hemipenis (6 x 45). 
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the pointedness of their rear edges as well as with regard 
to the size of their fused zones. 
In our investigation area there are two more forms of 
this group of related species that resemble C. dalmatina. 
One of these Candona is C. strumicae PETKOVSKI, 1959 
which can sometimes be found in slightly swampy 
biotopes of the lowlands. The other Candona is a still 
undescribed form inhabiting the small spring ponds of 
the subalpine mountain area of the Perister Mountains in 
South Macedonia. 
It has to be emphasised, though, that all the compara- 
tive forms from Macedonia strongly differ from C. dal- 
matina, with regard to the broadly rounded genital obe 
of the female animal as well as with regard to the strong- 
ly swollen prehensil hooks of the male animal. Further- 
more, C. strumicae and the altoalpine perister-form are 
much smaller than C. dalmatina nd the transmontane 
form of Candona. 
Last, we want to mention C. peterseni CARAION, 
1979, which has been reported from Romania, as anoth- 
er comparative form of C. dalmatina. However, it is a 
very small species of Candona, which differs from the 
tiny Macedonian true neglectoids found outside Lake 
Ohrid because its male animals have normally shaped 
prehensil hooks (like C. dalmatina). 
It has to be concluded that the neglectoids are still in- 
sufficiently investigated Candona, independent on 
where they are resident. The first step would be to anal- 
yse the basic forms of C. negIecta in order to find out 
which form is the typical one, the one with a completely 
rounded or right-angled genital tubercle, or the one 
where the tubercle is extended into a pointed end. 
3. Candona bimucronata KLIE, 1937 (Figs. 41-60) 
Candona bimucronata n. sp.: KLIE 1937. Bull. Soc. Sci. Skop- 
je 17 (sci. nat. 5), p. 143-146, figs. 1-10; GRIFFITHS & 
BRANCELJ 1996. Crustaceana 69, p. 882-889. 
Localities and material examined: 
1) A small rheocrene stream near the mountain lodge of Popo- 
va Schapka in the central part of the Schar Mountains. Many 
female and male animals from July 3rd, 1969 and June 28th, 
1980, leg. T. PETKOVSK~ (42o15 , N; 21008 , E). 
2) A small rheocrene stream at the mountain hollow near 
Tonivoda in the Bistra Mountains in West Macedonia. Several 
animals of both sexes from July 10th, 1972, August 13th, 1974 
and July 8th, 1980, leg. T. PETKOVS~ (41°30'i 20035 ' E). 
3) A small spring pond at the edge of the glacial ake Belo 
Jezero in the Treskavica Mountains, above Tirnovo near Sara- 
jevo in Bosnia. Some female and male animals in the sample 
from September 7th, 1973, leg. T. PETKOVSKI (43°43 ' N; 
18020 , E). 
4) A small rheocrene stream above Sini Viroi at the edge of 
the karstic swamp Belcisko Blato, north-east ofthe town Stm- 
ga (at Lake Ohrid) in South-West Macedonia. Some female 
and male animals from September 6th, 1980, leg. T. PETKOVS- 
KI (41015 , N; 20°40 ' E). 
5) Labuniska Lokva, an almost silted up glacial ake in the 
Jablanica Mountains, above the town Struga. Many animals of 
both sexes from September 12th, 1980, leg. T. PETKOVSKI 
(41°15 ' N; 20030 ' E). 
6) The glacial ake Bogowinsko Ezero in the Rudoka region 
of the Schar Mountains. Several animals of both sexes from 
September 18th, 1981, leg. T. PETKOVSKI (42°00 ' N; 20°52 ' E). 
7) A mountain stream near Lazaropole in the Bistra karstic 
mountains in West Macedonia. Several individuals of both 
sexes from a bog from August 10th, 1983, leg. T. PETKOVSKI 
(41°30' N; 20°50 ' E). 
8) The almost completely silted up glacial ake Dedelbesko 
Ezero in the most southern part of the Schar Mountains, above 
the dam Mavrovsko Ezero in West Macedonia. Few animals of 
both sexes from August 24th, 1983, leg. T. PETKOVSKI 
(41°40 ' N; 20056 ' E). 
Material: PMMS Ostr. 3/1-8. 
This ancient species of Candona, which occurs en- 
demically in the West Balkans, was described by KLIE 
(1937) from the high-lying glacial lake Plavsko Jezero 
in north-east Montenegro. Shortly afterwards, BREHM 
(1939) reported the species from the glacial lakes of the 
Jablanica Mountains above Struga and GRIFFITHS & 
BRANCELJ (1996) from the Julian Alps in Slovenia. 
During the investigation of several populations of 
C. bimucronata mentioned above, we found a noticeable 
variability, in particular, in the shape of the carapace and 
the valves and the formation of the mucros at the left 
valve of animals of both sexes. Basically, the animals 
from calm waters are longer and both their mucros are 
better developed, like with the original animals from 
Plavsko Jezero. In contrast, the inhabitants of the 
sources and the following rivulets are stockier and have 
more reduced or even completely absent mucros. With 
all individuals of all populations to the same extent, the 
front mucro is generally more strongly reduced. Thus, 
the animals from the Bogowinsko Ezero in the Rudoka 
region and those from Belo Jezero in the Treskavica 
Mountains can be called typical. In contrast to these, the 
animals from the source of Tonivoda in the Bistra Moun- 
tains, those from Dedelbesko Ezero in the southern 
Schar Mountains and those from the sources near Popo- 
va Schapka in the central Scharplanina re stockier and 
have more strongly reduced mucros. The individuals 
originating from the karstic sources Sini Viroi turn out to 
belong to an intermediate form which links the animals 
of the two forms mentioned above. Furthermore, we also 
found adult and subadult female and male animals 
which appear to have no mucros at all, even with the lar- 
val form. Only with one young larva we were able to de- 
tect a rear mucro, which made us classify the form as 
C. bimucronata. This extreme form was collected in the 
stream near Lazaropole in the Bistra Mountains. The fol- 
lowing detailed description of this unusual form of 
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C. bimucronata is provided in order to prevent future 
misidentification. 
- Female animal: In dorsal view, the carapace is long 
and clearly pointed at both ends. The left valve overlaps 
the right. The lateral edges are slightly arched. The max- 
imal width is situated roughly in the middle and amounts 
to approximately 44% of the length. 
The left valve is 1.61-1.65 mm long and 0.83-0.85 mm 
high. The dorsal edge has a broadly rounded vertex some- 
what behind the middle. Towards the front, this edge is 
distinctly inclined and almost straight, it merges into the 
broadly rounded low front edge without a transition. To- 
wards the rear, the dorsal edge is slightly arched and 
steeply declining, gradually merging into the also low, but 
relatively slim rear edge. The bottom edge is strongly and, 
especially in front of the middle, deeply indented. An- 
teroventrally there are no signs of a mucro. Posteroven- 
trally there is also neither a pointing nor a spurring de- 
tectable. With the typical form, these characteristics of the 
valves are very pronounced, whereas with the other popu- 
lations they are atrophied, but also partly or in vague signs 
still present. The edge of the inner lamella is distant from 
both ends of the valve. The fused zone is relatively broad. 
The right valve is 1.48-1.55 mm long and 0.79-0.81 
mm high. Basically, it is similarly shaped as the left 
valve, but it has a more broadly rounded rear edge. 
Extremities: The five last joints of the antennula have 
a ratio of 16:19:20:20:23. The ratio of length to width of 
the last joint is 23:7; its claw-like bristle comes up to 55, 
the delicate bristle to 48 and the sensory body to 35 mea- 
suring units. The penultimate joint of the antenna has a 
L:W ratio of 44:19, its distal claws have a ratio of 
56:70:78. L:W ratio of the distal joint is 50:10, and of its 
end claws 44:56. The distal aesthetasc comes up to 19 
measuring units. The second joint of the walking leg 
comes up to 90, the remaining three joints together to 98 
and the distal claw to 108 measuring units. The length of 
the bristles of the second, third and fourth joint is 27, 32 
and 37 measuring units. The genital lobe is significantly 
protruding and has an obtuse-angled rear end. The furcal 
rami have a ratio of 32:78:67:68 of the furcal claws and 
bristles. The frontal claw amounts to 58% of the length 
of the furcal ramus, measured at its front edge. 
- Male animal: In dorsal view, the front end of the 
carapace seems to be somewhat more bluntly pointed 
than in the female. The rear end is relatively broadly 
rounded. The lateral edges are less arched. The maximal 
width is situated roughly in the middle and amounts to 
46% of the length. The left valve reaches a length of 
1.66-1.70 mm and a maximal height of 0.95-0.97 mm. 
The dorsal edge is hardly angulated, it has arched sides 
and gradually merges into the relatively broadly rounded 
ends. At the rear end the inner list is close to the edge. 
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The right valve is similarly formed as the left one, but 
has a more broadly rounded rear end. Its length is 
1.61-1.62 mm and its maximal height 0.88-0.90 mm. 
The prehensil hooks and the furca are shaped as illustrat- 
ed. The outer process of the hemipenis is square. The 
middle process has a typical peculiar shape. 
• Dis t r ibut ion 
Candona bimucronata inhabits different waters in the 
montane, subalpine and high alpine altitudes of Macedo- 
nia and Montenegro, where it is quite common. It also 
partly spreads over the mountains of Bosnia to Slovenia 
(Lake Wocheiner). More findings of this species can be 
expected in the intermediate and neighbouring areas of 
the West Balkans (GRIFFITHS & BRANCELJ 1996). 
4. Candona natronophila PETKOVSKI, 1969 (Figs. 61-73) 
Material examined: 
1) Many female and male animals from a small puddle in the 
swampy area near the village Elemir in the Banat district of the 
Pannonian plain in Yugoslavia, where the Okanj pond is. A 
sample from April 23rd, 1971, leg. T. PETKOVSKI (45048 ' N; 
20°14 ' E). 
2) Numerous female and male animals from a soda-con- 
taining puddle near the village Hadzi Matovo, Ovce Pole in 
East Macedonia. Samples from November 3rd, 1981; Decem- 
ber 25th, 1981; February 17th, 1982; May 22nd, 1982 and 
May 5th, 1984, leg. T. PETKOVSKI (41°50 ' N; 21°59 ' E). 
3) Animals of both sexes from a pond in a meadow opposite 
the fish pond Bel Kamen (Zabjani) n South Pelagonia. A sample 
from April 24th, 1984, leg. T. PETKOVSVd (40°55 ' N; 21o30 ' E). 
Material: PMMS Ostr. 110/1-6. 
This rather large species of Candona has been de- 
scribed by PETKOVSKI (1969) on the basis of a male ani- 
mal collected in a small rain pond near the strongly 
soda-containing Rusanda pond near the village Melenci 
in the Banat district in Wojwodina. Later, the same au- 
thor collected plenty of material of both sexes from a 
puddle in the swampy grassland next to the Elemir pond 
(near the Rusanda pond). On the basis of these animals, 
ABSOLON (1978) illustrated the left valve and the cara- 
pace of the so far unknown female as well as the left 
valve of the already known male animal. In spite of the 
existence of these illustrations, the female animal of 
C. natronophila remains almost undescribed. The fol- 
lowing information is given in order to fill this gap and 
to amplify the original description. In the mean time, we 
have been able to recollect he species in Macedonia, at 
the Ovce Pole and in South Pelagonia, as mentioned 
above in the list of the investigated material. The male 
animal from Elemir, which represents he typical form, 
reaches a length of 1.40-1.43 mm and a maximal height 
of 0.82-0.83 mm with the left valve. The length of the 
right valve amounts to approximately 1.37 mm, its max- 
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imal height o approximately 0.81 ram. The animals 
from South Pelagonia near Bel Kamen appear to be 
somewhat bigger: their left valves reach a length of 1.58 
mm and a maximal height of 0.90 mm. The correspond- 
ing values of the right valve are 1.49 mm and 0.87 ram. 
The corresponding values for the animals from Ovce 
Pole are 1.40 mm and 0.82 mm. 
The hemipenises ofall examined animals are charac- 
terised by a laterally strongly extended outer process. The 
middle process is peculiarly shaped. The end of this pro- 
cess of the animals from Macedonia is somewhat differ- 
ent than of those from the Banat district. We suppose that 
this is a regional variation and does not widen the borders 
of species variability. With regard to the morphology of 
the other parts of the body there are no essential differ- 
ences between the animals from different populations 
from the Pannonian plain and from Macedonia. Figs. 
68-73 show very strikingly that he drawing of the middle 
process really has to be standardised orthis feature is use- 
less, provided that it is really one species and not several. 
The female animal from Elemir has in dorsal view a 
long carapace which is pointed at both ends. The lateral 
edges are gradually and regularly arched. The maximal 
width is situated approximately in the middle and 
amounts to 46% of the length. In this view the left valve 
overlaps the right one, especially at the rear end. In later- 
al view, C. natronophila strongly reminds of C. altoides 
PZTKOVSKI, 1961. The dorsal edge is little angulated and 
reaches the broadly rounded front edge after a slight 
arch. Towards the rear, this edge is gently arched but 
steeply declining, reaching the low and also broadly 
rounded rear edge without a transition. The bottom edge 
is broad and sufficiently deeply indented. At the front, 
the edge of the inner lamella is more distant from the 
valve's edge than at the rear, getting very close to the 
bottom edge. The fused zone is relatively broad, espe- 
cially in the posteroventral p rt of the valve. With the an- 
imals from Elemir the length of the valve is 1.23-1.27 
mm and the maximal height 0.64-0.68 ram. The right 
valve is shaped very much like the left one. With the 
Pannonian animals the corresponding values are 
1.15-1.21 mm and 0.60-0.66 ram. The female from 
Ovce Pole has almost he same body dimensions as that 
from Elemir: the length of the left valve amounts to 1.28 
mm and the maximal height is 0.67 ram; with the right 
valve the corresponding values are 1.21 mm and 0.64 
ram. The female animals collected in South Pelagonia 
turn out to be, like the male animals, much bigger than 
those from the Banat and Ovce Pole. Their left valve 
comes up to 1.31-1.40 mm and the maximal height is 
0.68-0.70 ram. 
Extremities: The last five joints of the antennule are 
relatively short; measured at the front edge they have a 
ratio of 15:14:16:18:17. The first three of the joints are 
only little longer than wide, the fourth is twice and the 
fifth 3.5 times as long as wide. The longest of the swim- 
ming bristles of this antennule xceed its tip by the 
length of its last six joints taken together. The penulti- 
mate joint of the antenna, measured atits front edge, and 
three of its distal claws have a ratio of 36:58:52:48. The 
length:width ratio of the distal joint is 12:9, the ratio of 
its distal claws 44:36. The aesthetasc of the second joint 
comes up to 14 measuring units. The walking leg and the 
cleaning are shaped as illustrated. 
Figs. 41-47. Candona bimucronata KLIE, 1937, female. 
41. Carapace, dorsally (6 x 10), Sv. Tanasie near Lazaropole in the Bistra Mountains; 42. Left valve from the inside (6.3 x 10), Sv. Tanasie near 
Lazaropole in the Bistra Mountains; 43 a-d. Left valve of four larvae at different stages of growth, Sv. Tanasie; 44. Left valve from the inside 
(6 x 10), Bogowinsko Ezero in the Schar Mountains; 45. Left valve from the inside (6.3 x 10), Trnica in the Bistra Mountains; 46. Right valve 
from the inside (6.3 x 10), Sv. Tanasie near Lazaropole in the Bistra Mountains; 47. Genital lobe and furca (16 x 10), Sv. Tanasie near 
Lazaropole in the Bistra Mountains. 
Figs.48-60. Candona bimucronata KLIE, 1937, male. 
48. Carapace, dorsally (6 x 10), Sv. Tanasie near Lazaropole in the Bistra Mountains; 49. Left valve from the inside (6.3 x 10), Sv. Tanasie near 
Lazaropole in the Bistra Mountains; 50. Left valve from the inside (6 x 10), Bogowinsko Ezero in the Schar Mountains; 51. Left valve from the 
inside (6.3 x 10), Dedelbeschko Ezero in the Schar Mountains; 52. Right valve from the inside (6.3 x 10), Sv.Tanasie near Lazaropole in the Bis- 
tra Mountains; 53. Second thoracopod (T2)(16 x 10), Sv. Tanasie near Lazaropole in the Bistra Mountains; 54. Third thoracopod (T3)(16 x 10), 
Sv. Tanasie near Lazaropole in the Bistra Mountains; 55-56. Left and right prehensil hooks (16 x 10), Sv. Tanasie near Lazaropole in the Bistra 
Mountains; 57. Furcal ramus (16 x 10), Sv. Tanasie near Lazaropole in the Bistra Mountains; 58. Hemipenis (16 x 10), Sv. Tanasie near 
Lazaropole in the Bistra Mountains; 59-60. Middle process of the hemipenis in different positions (16 x 10), Sv. Tanasie. 
Figs. 61-65. Candona natronophi/a PETKOVSKI, 1969, female. 
61. Carapace, dorsally (6.3 x 10), Hadzi Matovo at the Ovce Pole; 62. Left valve from the inside (6.3 x 10), Hadzi Matovo at the Ovce Pole; 
63. Right valve from the inside (6.3 x 10), Hadzi Matovo at the Ovce Pole; 64. Genital area and furca (16 x 10), Okanj near Elemir in the Banat 
district; 65. Genital area and furca (16 x 10), Hadzi Matovo at the Ovce Pole. 
Figs. 66-73. Candona natronophila PETKOVSKI, 1969, male. 
66. Left valve from the inside (6.3 x 10), Hadzi Matovo am Ovce Pole; 67. Hemipenis (16 x 10), Hadzi Matovo am Ovce Pole; 68-71. Middle 
process of the hemipenis (16 x 10), Zabjani in Pelagonia; 72-73. Middle process of the hemipenis (16 x 10), Okanj near Elemir in the Banat 
district. 
Limnologica (2002) 32, 114-130 
Species of the genus Candona from Balkan areas 127 
/ 
49 
5O 
47 
48 
Limnologica (2002) 32, 114-130 
128 T. Petkovski et al. 
54 
% 
52 
57 
55 
Limnologica (2002) 32, 114-130 
64 
62 
i 
Species of the genus Candona from Balkan areas 129 
7O 
65 
66  
Limnologica (2002) 32, 114-130 
130 T. Petkovski et al. 
The genital obe is sufficiently sharply pointed and 
protruding in a right angle at the rear end. The furcal 
rami are heavily swollen to the shape of a club until the 
point of attachment of the posterior bristle, then they are 
considerably tapering. The furcal ramus, measured at its 
front edge, and the claws and bristles have a ratio of 
117:17:60:48:42. 
As already mentioned, C. natronophila shares some 
taxonomical features with C. aItoides, mainly the outline 
of the valves and the shape of the furca with the female 
and the shape of the outer process of the hemipenis with 
the male animal. However, with regard to the shape of 
the middle process of the hemipenis these species differ 
as much as all other species of this species complex. 
Additional taxonomical remarks 
1. MIKULIC (1961) has described C. parvula from Lake 
Ohrid. This name, however, has been occupied before by 
G. O. SARS (1926) for C. parvuIa from Ottawa (Canada). 
We therefore suggest to rename the younger homonym, 
i.e. the species of Candona from Lake Ohrid, into Can- 
dons hadzistei nora. nov., in remembrance of SLAVE 
HADZISCE, the former doyen at the Hydrobiological In- 
stitute in Ohrid. 
2. PETKOVSK~ (1969) has suggested Candona lucida 
as a new species from the littoral of Lake Ohrid. Howev- 
er, this name has already been used by SCHNEIDER (1959) 
for a fossil form from the Neogene-Quarternary deposits 
in the East Caucasus. We want to rename this endemic 
ostracode from Lake Ohrid, too, and to introduce it into 
science as Candonajordeae nom. nov., in honour of Dr. 
JORDE SERAFIMOVA-HADZISCE, the world famous limnol- 
ogist at the Hydrobiological Institute in Ohrid. 
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